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Description 

[0001] This application claims the benefit of the Kore- 
an Application No. 2001 -0039542 filed on July 3, 2001 , 
which is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to a display de- 
vice, and more particularly, to an organic electrolumi- 
nescence(EL) display device and a method for fabricat- 
ing the same. 

Discussion of the Related Art 

[0003] A method of using a shadow mask as shown 
in FIG. 1 is the most efficient method to improve the lu- 
minescence efficiency among methods of forming R, G, 
and B pixels in fabricating a full- color organic EL display 
device. 

[0004] Figs. 1 A to 1 D are diagrams showing a related 
art shadow mask and a full-color organic EL display de- 
vice according to a pixel array method. 
[0005] As shown in Fig. 1A, an first electrode 2 is 
formed on a transparent substrate 1 and barriers 7 are 
additionally formed on the same to separate between 
an insulating film 3 and a second electrode 
[0006] Also, using a shadow mask 6, a common lumi- 
nescence layer 5 of R, G, and B, and each of organic 
luminescence layers 5-1 to 5-3 of R, G, and B is formed 
at a corresponding pixel on the insulating film 3. 
[0007] Then , the second elecrode is formed on the en- 
tire surface. 

[0008] There are three different types(i.e. a strip type 
as shown in FIG. 1B, a delta type as shown in FIG. 1C, 
and an array type as shown in FIG. 1 D) in forming an 
organic luminescence layer using a shadow mask de- 
pending on the array method of a pixel. In the array type, 
the size of R pixel is designed to be larger than G or B 
pixel to supplement the luminescence efficiency of the 
R pixel. 

[0009] The strip type is best among the above three 
pixel array types in terms of the aperture ratio and first 
electrode resistance. In other words, because f irst elec- 
trodes are formed in the form of strips, the device can 
be driven with low driving voltage. 
[0010] On the other hand, in the strip type, the shadow 
mask 6 should also be made in a strip form as shown in 
FIG. 1 . In this instance, problems such as the transfor- 
mation or droop of the shadow mask 6 are caused in a 
large degree because of an external pulling strength. 
Accordingly, in the process of deposition, colors spread 
not only on the intended pixel region but also on other 
areas because of shadow effect. 
[001 1] To obviate the above-mentioned problems, as 
shown in FIG. 2, a shadow mask on which mask holes 



are made in turns while having the same pixel array 
structure as that of the strip type of FIG. 1 B is applied. 
[0012] FIGs. 2A to 2D are deposition process dia- 
grams of an organic luminescence layer of a full-color 
5 organic EL display device using the related art shadow 
mask structure. 

[0013] In this method, however, each organic lumi- 
nescence layer displaying one of R,G,and B colors 
should be formed by carrying out alignment and depo- 
10 sition twice respectively. That is, to form three layers of 
R,G,and B, the deposition should be carried out six 
times in all after the alignment being carried out six times 
as well. 

[0014] In other words, to form organic luminescence 
15 layers of R,G,and B, in case of using the shadow mask 
6 of FIGs. 1B to 1D, the shadow mask is aligned and 
deposited three times respectively. In case of using a 
shadow mask shown in FIG. 2, however, the shadow 
mask should be deposited 6 times. 

20 

SUMMARY OF THE INVENTION 

[0015] Accordingly, the present invention is directed 
to an organic EL display device and method for fabricat- 
es ing the same that substantially obviates one or more 
problems due to limitations and disadvantages of the re- 
lated art. 

[0016] An object of the present invention is to provide 
a full-color organic EL display device and a method for 
30 fabricating the same, in which an improved shadow 
mask structure is provided to prevent a mask pattern 
from being transformed, thereby obtaining high lumines- 
cence efficiency. 

[0017] Another object of the present invention is to 
35 provide a full-color organic EL display device and a 
method for fabricating the same which has a shadow 
mask structure that provides a predetermined number 
of bridges formed over a long strip-shaped holes so as 
to prevent transformation and droop caused by a pulling 
40 strength from occurring, thereby obtaining high aperture 
ratio and low driving voltage. 

[0018] Additional advantages, objects, and features 
of the invention will be set forth in part in the description 
which follows and in part will become apparent to those 

45 having ordinary skill in the art upon examination of the 
following or may be learned from practice of the inven- 
tion. The objectives and other advantages of the inven- 
tion may be realized and attained by the structure par- 
ticularly pointed out in the written description and claims 

50 hereof as well as the appended drawings. 

[0019] To achieve these objects and other advantag- 
es and in accordance with the purpose of the invention, 
as embodied and broadly described herein, a full-color 
organic EL display device of the present invention in- 

55 eludes organic luminescence layers of R,G,and B 
formed in a strip shape at a plurality of pixels, which are 
defined by a crossing region of first and second elec- 
trodes, on a transparent substrate using a mask which 
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has a plurality of strip-shaped holes and a plurality of 
bridges crossing the holes. 

[0020] In the preferred embodiment of the present in- 
vention, thin metal that act as bridges is formed over 
long strip-shaped holes of a shadow mask so as to pre- 5 
vent the shadow mask from being transformed or 
drooped because of the pulling strength. The organic 
luminescence layers of R,G,and B are alternately ar- 
ranged in rows by three times* alignments of the shadow 
mask. 

[0021] It is to be understood that both the foregoing 
general description and the following detailed descrip- 
tion of the present invention are exemplary and explan- 
atory and are intended to provide further explanation of 
the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The accompanying drawings, which are in- 
cluded to provide a further understanding of the inven- 
tion and are incorporated in and constitute a part of this 
application, illustrate embodiment(s) of the invention 
and together with the description serve to explain the 
principle of the invention. In the drawings: 
[0023] FIGs. 1 A to 1 D illustrate diagrams showing full- 
color organic EL display devices in accordance with pix- 
el array types and related art shadow masks; 
[0024] FIGs. 2A to 2D illustrate deposition process di- 
agrams of an organic luminescence layer of a full-color 
organic EL display device using a shadow mask struc- 
ture of a related art; 

[0025] FIGs. 3A to 3D illustrate deposition process di- 
agrams of an organic luminescence layer of a full-color 
organic EL display device using a shadow mask struc- 
ture of the present invention; 

[0026] FIG. 4 illustrates a plane view of a shadow 
mask in accordance with the present invention; and 
[0027] FIGs. 5A to 5C are detailed diagrams showing 
a part 'A' of the shadow mask of FIG. 4. 

DETAILED DESCRIPTION OF THE INVENTION 

[0028] Reference will now be made in detail to the pre- 
ferred embodiments of the present invention, examples 
of which are illustrated in the accompanying drawings. 
Wherever possible, the same reference numbers will be 
used throughout the drawings to refer to the same or 
like parts. 

[0029] FIGs. 3A to 3D illustrate deposition process di- 
agrams of an organic luminescence layer of a full-color 
organic EL display device using a shadow mask struc- 
ture of the present invention. 

[0030] Referring to FIG. 3A, a first electrode 20 of a 
transparent electrode material is formed on a transpar- 
ent substrate 1 0. A supplementary electrode may be ap- 
plied to reduce the resistance of the first electrode 20. 
The substrate includes at least thin film transistors. 
[0031] Metals which have relatively lower resistance 



than the resistance of the first electrode 20, such as Cr, 
A!, Cu, W, Au, Ni, and Ag, can be used as the supple- 
mentary electrode. 

[0032] An insulating film 30 is formed on the first elec- 
trode 20. Any insulators, regardless of inorganic mate- 
rials or organic materials, can be used as the insulating 
film 30. 

[0033] A barrier 70 is formed on the insulating film 30 
to insulate intervals of each second electrode(not 
shown). 

[0034] As shown in FIG. 4, a shadow mask 60 is used 
to form each organic luminescence layer of R,G,and B 
and a common organic luminescence layer of the same 
at a plurality of pixels on the transparent substrate 10. 
The pixels are defined by a region crossed by the first 
and second electrodes. 

[0035] FIG. 4 is a plane view of the shadow mask 60 
in accordance of the present invention. The shadow 
mask 60 has a plurality of strip-shaped holes and a plu- 
rality of bridges 60-1 which connect the holes. 
[0036] The transformation of the shadow mask 60 is 
prevented by the bridges 60-1 which connect the holes. 
[0037] Referring to FIG. 3A, one bridge 60-1 for each 
pixel is formed, but the bridge 60-1 is not necessarily 
formed at every pixel. In consideration^ the transfor- 
mation of the shadow mask 60, the bridge may be 
formed between every two or three pixels. 
[0038] Preferably, the bridge 60-1 has its width 'a' and 
thickness 'b' in the range of 1 — 1000 um 
[0039] FIGs. 5A to 5C illustrate a detailed view of the 
part 'A' of the shadow mask of FIG. 4. The bridge 60-1 
can be formed either on the same plane and at the same 
thickness as the shadow mask 60 as shown in FIG. 5A, 
or on a different plane and at a different thickness from 
the shadow mask 60 as shown in FIG. 5B. Alternatively, 
the bridge 60-1 can also be formed on the same or dif- 
ferent plane as or from the shadow mask at a different 
thickness from the shadow mask 60 as shown in FIG. 
5C. 

[0040] A common luminescence layer of R, G, and B 
(not shown) is deposited on the transparent substrate 
10 at a time using a blank mask which can deposit all 
the entire luminescence region. 

[0041] Subsequently, each organic luminescence lay- 
er of R, G, and B is alternately arranged in rows at the 
pixel by three times aligning the shadow mask 60. 
[0042] The common luminescence layer of R, G, and 
B may also be formed at each pixel of R, G, and B using 
the shadow mask 60, not being deposited on the entire 
luminescence region. 

[0043] Subsequently, the second electrode (not 
shown) is formed by forming a second electrode (Mg- 
Ag alloy, or Al, or other conductive materials) using the 
blank shadow mask. 

[0044] Then, passivation layers(oxygen adsorption 
layer, moisture adsorption layer, and moisture-proof lay- 
er) are formed on the second electrode and encapsula- 
tion is carried out. 
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[0045] The full-color organic EL display device in ac- 
cordance with the present invention has the following 
advantages. 

[0046] By forming mask holes in the form of a bridge, 
the transformation and droop of the shadow mask 
caused by the pulling strength is prevented. Thus, effi- 
ciency of the full-color organic EL display device is max- 
imized. 

[0047] it will be apparent to those skilled in the art that 
various modifications and variations can be made in the 
present invention. Thus, it is intended that the present 
invention covers the modifications and variations of this 
invention provided they come within the scope of the ap- 
pended claims and their equivalents. 



Claims 

1 . An organic EL display device comprising: 
a substrate; 

a first electrode formed on the substrate; 

an organic luminescence layer formed on the 

first electrode; and 

a second electrode formed on the organic lumi- 
nescence layer, 

wherein the organic luminescence layer is formed 
using a mask on which a plurality of holes are con- 
nected by bridges. 
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cence layer has either each organic luminescence 
layer of R,G,and B and a common organic lumines- 
cence layer of the same, or each luminescence lay- 
er of R,G,and B and common organic luminescence 
layers which are formed on each luminescence lay- 
er of R,G,and B. 

9. A method for fabricating a display device compris- 
ing steps of: 

forming a first electrode pattern on a substrate; 
forming at least one organic luminescence lay- 
er having a plurality of holes by aligning a mask 
having a plurality of bridges that connect the 
holes; and 

forming a second electrode pattern on the or- 
ganic luminescence layer in a perpendicular di- 
rection to the first electrode. 

10. The method of claim 9, wherein the mask is aligned 
three times so that each organic luminescence lay- 
er of R,G,and B is alternatively arranged in a row 
direction. 

11. The method of claim 9 or 10, wherein the substrate 
includes at least thin film transistors. 



30 



2. The organic EL display device of claim 1 , wherein 
the bridges are formed on the same plane and at 
the same thickness as the mask. 

3. The organic EL display device of claim 1 , wherein 
the bridges are formed on a different plane and at 
a different thickness from that of the mask. 

4. The organic EL display device of claim 1 , wherein 
the bridges are formed on the same or different 
plane as or from the mask and at a different thick- 
ness from that of the mask. 

5. The organic EL display device of at least one of the 
preceding claims, wherein the bridges have their 
width and thickness in the range of 1-1000 urn. 

6. The organic EL display device of at least one of the 
preceding claims, wherein the bridges are formed 
of thin metal. 
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7. The organic EL display device of at least one of the 
preceding claims, wherein the holes have a strip 
shape. 55 

8. The organic EL display device of at least one of the 
preceding claims, wherein the organic lumines- 
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FIG. 2 A 
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